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Abstract:  
Objectives: To introduce OSPE as a method of learning and formative assessment tool also to explore the 
undergraduate student and faculty perception of OSPE in Biochemistry .  
 Methods : Total 75 students were selected randomly and divided into 3 groups,A,B,C of 25 each. Total number 
of stations included were 11, 4 procedure and 6 question with 1 rest station. These stations were to asses 
cognitive and psychomotor skills within 4 minutes per station . Perception and performance of students about 
OSPE was assessed with a questionnaire. 
 Results :Results showed that majority (< 85%) felt that OSPE was fair, well structured and a better form of 
examination . More than 80% students felt that this kind of exercise covered appropriate knowledge and 
assessed the relevant practical skills. Above 60% felt that OSPE brought forward their areas of weakness, and is 
more useful than the conventional examination. Group B felt that OSPE covered relevant learning objectives 
and exhibited better cognitive skills by performing well in question station. Group C felt that OSPE covered 
their practical skills and better psychomotor skills by performing better in procedure station. Group A perceived 
OSPE to be stressful and were the lowest performers.  
 Conclusions : OSPE was found to be more objective, measured practical skills better, and eliminated examiner 
bias. It provides integration of learning and evaluation. Students and faculty felt that OSPE in formative 
assessments help students to develop different learning skills and make them better learners.  
Kewords: OSPE, Formative assessment, Perception, Performance 
INTRODUCTION:  
Asking students to demonstrate their 
understanding of the subject matter is critical to the 
learning process; it is essential to evaluate whether 
the educational goals and standards of the lessons 
are being met. Students need to know not only the 
basic reading and skill. They must be able to think 
critically, to analyze, and to make inferences, 
which accentuate the well-known quote'' 
Assessment drives learning''. 
Learning goals change the relationship 
between assessment and instruction. Teachers need 
to take an active role in making decisions about the 
purpose of assessment and the content that is being 
assessed. In line with the same principle and to 
make practical assessment more comprehensive, 
objective and unbiased we decided to introduce the 
Objective Structured Practical Examination 
(OSPE) in the first year of our medical college as a 
part of formative assessment examination. The 
OSPE is a method of objectively testing the 
practical knowledge and skills acquired during the 
preclinical years of a medical curriculum. 
In view of large number of admissions in 
medical institutions, considerably more and larger 
groups of students have been admitted in various 
programmes and it becomes difficult to assess the 
students under common parameters.
1
The 
conventional practical examination is beset with 
several problems. Although marking should depend 
only on student variability, patient (or in the case of 
practicals - experiment) variability and examiner 
variability also significantly affects scoring. In fact, 
the subjectivity involved may reduce the 
correlation coefficient between marks awarded by 
different examiners for the same candidates 
performance to as low as 0.25. The marks awarded 
also reflect only the global performance of the 
candidate and are not based on demonstration of 
individual competencies. Problems in 
communication significantly affect the outcome. 
Attitudes are usually not tested by the conventional 
examination. These shortcomings of clinical and 
practical examinations have been realized for long 
and have given rise to attempts at improving the 
current scenario by introducing OSPE.
2, 3,4
 
OSPE is a versatile multipurpose 
evaluative tool that can be utilized to evaluate 
students in practical assessment. They enable 
assessment of theoretical, practical and problem-
solving skills at multiple stations. OSPE has been 
used to evaluate those areas most critical to 
perform by students, such as the ability to 
obtain/interpret data, solve the problem, teach, and 
communicate. Any attempt to evaluate these 
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critical areas in the old-fashioned practical 
examination will seem to be assessing theory rather 
than simulating practical performance. The 
objective structured examination in many countries 
is a gold standard even in clinical skills 
assessment.
5
 
The goal of introducing OSPE as a part of 
formative assessment was to monitor student 
learning to provide ongoing feedback that can be 
used by instructors to improve their teaching and 
by students to improve their learning. More 
specifically, OSPE helps students identify their 
strengths and weaknesses and target areas that need 
work. It also helps faculty recognize where 
students are struggling and address problems 
immediately. OSPE (Objective structured practical 
examination) is the modification of OSCE 
(objective structured clinical examination) for 
evaluating practical skills in basic science. This is 
essential as medical students are assessed for their 
knowledge, comprehension, psychomotor skills 
and ability to communicate.
6
 
OSPE is useful for any subject and the 
main benefit of OSPE is that both the examination 
process and the examinee are evaluated by giving 
importance to the individual competencies. This 
examination removes the variability of experiments 
and examiner for a group of students or a class 
studying the same subject and thus it enhances the 
validity of exam.
7,8 
In addition to the above points, 
OSPE provides integration of learning and 
evaluation. Student take more interest due to 
Variety and keep themselves alert during the whole 
process of examination, which is not found in 
conventional one. If such examination is regularly 
used for formative assessment then it can enhance 
teacher-student interaction as well.
9
 The OSPE is 
now accepted tool in the assessment of practical 
skills in pre- and Para-clinical subjects.
10, 11
 
In view of this, we tried the system of 
OSPE for the assessment of practical in the subject 
of biochemistry. Students usually learn only the 
material on which they are assessed. They do not 
go beyond the learning issues. If a test requires 
memorization of facts, they are driven to do that. 
This will lead to a situation where they adopt a 
surface approach to learning.  
AIMS AND OBJECTIVES 
-To introduce OSPE as a method of learning and 
formative assessment tool for undergraduate 
students in Biochemistry. 
-To explore the undergraduate student and faculty 
perception of OSPE in Biochemistry as a learning 
and assessment tool. 
MATERIALS AND METHODS 
The study was conducted amongst first 
MBBS students admitted for the first year of a 
medical college situated in a rural setup. After the 
completion of the topics on carbohydrate 
chemistry, protein chemistry and urine analysis 
both in the theory and in the practical classes OSPE 
notification was given to the students 15 days in 
advance and student orientation was done 
regarding the OSPE methodology. The present 
study format was put forward to the institutes 
ethical committee, who after analyzing the contents 
gave its approval to conduct the study. 
Seventy-five students were selected from 
total of 150 students and were exposed to OSPE. 
The remaining 75 students were subjected to 
conventional practical exercise. The remaining 75 
students were enrolled in the process of OSPE at a 
later date. 
All the faculty involved in the designing 
and conducting OSPE were trained by attending 
workshop on OSPE/OSCE, conducted by Medical 
Education Unit ,Kamineni Institute of Medical 
Sciences, Narketpally. The stations were divided 
into procedure stations, question stations and rest 
station .A detailed checklist was prepared for each 
procedure station and was modified by run and 
rerun by the faculty. Structured questions were 
framed for the question stations the coefficient of 
reliability was calculated by cronbach's alpha(score 
of 8.0).
12,13
Technical staff orientation was done 
regarding procedure station, reagents to be placed 
at respective stations and clearing of the station 
before the next candidate arrived at the station. 
The study was conducted for a period of 
three days. Each day OSPE was limited to only 25 
students. Total number of station included were 11 
. These stations were divided into 4 procedure 
stations, 6 question stations and 1 rest station These 
stations were designed in such a way that their 
cognitive and psychomotor skills could be assessed 
comfortably within 4 minutes time per station. 
Questions stations were designed to assess the 
knowledge and interpretation levels of learning. 
Points covered in the questionnaire were 
having 3 response choices. These indicate the 
degree of agreement with the statement. In the 
questionnaire, the students were instructed to tick 
mark the best response to the 10 statements viz; 
Agree, can't say, Disagree 1 =Agree; 2 = can't say; 
3 = Disagree 
At the end of the questionnaire, an open-
ended question was asked to elicit student opinion 
regarding their experience in OSPE. The 
participation was voluntary and anonymous. The 
students were instructed to reply to their own 
answer sheet without any discussion with the 
peers.
14
 
RESULTS 
Among the 150 students, 75 students were 
randomly selected for OSPE exercise and the 
remaining 75 students were exposed to 
conventional practical activity and were decided to 
enroll them in the process of OSPE at a later date. 
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Students were divided into 3 batches A, B, C with 
25 students in each batch. OSPE was conducted for 
3 successive days with 25 students on each day. 
Table 1: 
Student Perception of OSPE 
 
 Agree (n=75) Can't 
Say(n=75) 
Disagree 
(n=75) 
OSPE is good form 
of examination and 
learning process 
90.6% (68) 6.6% (5) 2.6% (2) 
OSPE is well 
structured and 
uniform  
92.0% (69) 4.0% (3) 4.0% (3) 
Covers appropriate 
knowledge area 
consistent with 
learning objectives 
of the syllabus 
81.3%(61) 14.6% 
(11) 
4.0% (3) 
Relevant practical 
skills were assessed 
88.0% (66) 9.3% (7) 2.6% (2) 
OSPE was stressful 22.6% (17) 28.0% 
(22) 
49.3%  
(36) 
OSPE is less useful 
than conventional 
examination 
12.0% (9) 25.3% 
(19) 
62.6%  
(47) 
Decreased the 
chances of failing 
compared to 
conventional 
examination. 
57.3% (43) 29.3% 
(22) 
13.3% 
 (10) 
Highlighted the 
area of weakness in 
the subject and in 
practical skill 
78.6% (59) 16.0% 
(12) 
5.3% (4) 
Duration at each 
station was 
insufficient 
37.3% (28) 18.6%( 
14) 
44.0% (33) 
Aware of level of 
information asked  
68.0% (51) 21.3% 
(16) 
10.6% (8) 
 
Table 1 shows that 90% of students felt 
that the OSPE process was fair and felt it to be the 
better form of examination and learning and nearly 
same number of students felt that it was well 
structured and uniform. Also 80% students felt that 
this kind of exercise covered appropriate 
knowledge consistent with the learning objectives. 
Nearly 88% felt that it also assessed the relevant 
practical skills. 
It was also seen that that nearly 50 % of 
participants felt that the procedure was not 
stressful, and 62 % thought that this kind of 
practice would help them in passing the exams as it 
was more useful than conventional examination 
About 78 % of participants felt that this practice 
could help them because it brought forward their 
areas of weakness and this practice will build their 
confidence.  
Almost 62% felt that this kind of examination is 
useful than the conventional examination. 
Table 2:  
Batch wise student OSPE performance 
(percentage of marks scored)  
 A( n= 25) B(n=25) C(n=25) 
Procedure 
station  
 
29.6% 
(7-52.5%) 
73.1% 
(56-98.5%) 
76.16% 
(62.5-89.8%) 
Question 
station  
 
43% 
(18-63%) 
49% 
(31.7-71.7%) 
47.77% 
(27-68%) 
Total  
 
35.93% 
(14.4-57.4%) 
62.00% 
(42-81.7%) 
59.13% 
(43.4-74.8%) 
Table 2 shows the scores of all 3 batches 
A, B and C respectively and gives the total average 
scores of the whole study group. It is observed that 
group B performed better in overall exam but was 
marginally better than batch C, whereas group A 
performance was nearly 50% lower than the other 
groups. Table also shows that group A clearly was 
the under performer whereas both B and C groups 
were at par with each other, Group C did better at 
performance station and group B did better at 
question station, therefore group C was better in 
psychomotor skills and group B was better in 
cognitive skills. It can be further analyzed that all 
the 3 groups performed equivocally in cognitive 
domain but there was gross difference in group A 
when compared to B and C in psychomotor skills. 
Table 3: 
Group A Student perception of OSPE 
 
 Agree 
(n=25) 
Can't Say 
(n=25) 
Disagree 
(n=25) 
OSPE is good form 
of examination and 
learning process 
88.0% 
(22) 
4.0% (1) 8.0% ( 2) 
OSPE is well 
structured and 
uniform  
88.0% 
(22) 
0.0% (0) 12.0% (3) 
Covers appropriate 
knowledge area 
consistent with 
learning objectives 
of the syllabus 
76.0% 
(19) 
16.0% (4) 8.0% (2) 
Relevant practical 
skills were assessed 
76.0% 
(19) 
16.0% (4) 8.0% (2) 
OSPE was stressful 40.0%  
( 10)  
36.0% (9) 24.0% (6) 
OSPE is less useful 
than conventional 
examination 
4.0% (1) 28.0% (7) 68.0% (17) 
Decreased the 52.0% 24.0% (6) 24.0% (6) 
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 Agree 
(n=25) 
Can't Say 
(n=25) 
Disagree 
(n=25) 
chances of failing 
compared to 
conventional 
examination. 
(13) 
Highlighted the area 
of weakness in the 
subject and in 
practical skill 
76.0% 
(19) 
12.0% (3) 12.0% (3) 
Duration at each 
station was 
insufficient 
68.0% 
(17) 
12.0% (3) 20.0% (5) 
Aware of level of 
information asked  
60.0% 
(15) 
24.0% (6) 16.0% (4) 
Table 3 shows the feedback given by first 
group of students comprising of 25 students in 
total, and shows 39.13% these group of students 
felt that the exam process was stressful and also 
highlighted their need for more time to be given at 
performance station, which is high in comparison 
to the whole group which is seen to reflect the 
lower score in procedure stations.  
Table 4: 
Group B Student perception of OSPE 
 Agree(n=25) Can't Say 
(n=25) 
Disagree
(n=25) 
OSPE is good form 
of examination and 
learning process 
96.0% (24) 4.0%(1) 0.0% (0) 
 OSPE is well 
structured and 
uniform  
92.0% (23) 8.0% (2) 0.0%(0) 
Covers appropriate 
knowledge area 
consistent with 
learning objectives 
of the syllabus 
92% (23) 8%(2) 0.0(0) 
Relevant practical 
skills were assessed 
92% (23) 8%(2) 0.0(0) 
OSPE was stressful 20.0% (5) 20.0% 
(5) 
60.0% 
(15) 
OSPE is less useful 
than conventional 
examination 
8.0% (2) 32.0% 
(8) 
60.0% 
(15) 
Decreased the 
chances of failing 
compared to 
conventional 
examination. 
48.0% (12) 40.0% 
(10) 
12.0% 
(3) 
Highlighted the area 
of weakness in the 
subject and in 
practical skill 
80.0% (20) 16.0% 
(4) 
4.0% (1) 
Duration at each 
station was 
insufficient 
20.0% (5) 28.0% 
(7) 
52.0% 
(13) 
Aware of level of 
information asked  
68.0% (17) 20.0% 
(5) 
12.0% 
(3) 
Table 4 shows that group B students 
appreciated that OSPE as an overall better form of 
examination and was well structured and uniform 
which was agreed by more that 90% of students. 
92% felt that OSPE covers appropriate knowledge 
area consistent with learning objectives of the 
syllabus, which can be to reflect in the better 
performance of group B students at the question 
station. 
 
Table 5: 
Group C Student perception of OSPE 
 Agree 
(n=25) 
Can't Say 
(n=25) 
Disagree    
( n=25) 
OSPE is good form 
of examination and 
learning process 
88.0% (22) 12.0% 
(3) 
0.0% 
OSPE is well 
structured and 
uniform  
96.0% (24) 4.0% (1) 0.0% 
Covers appropriate 
knowledge area 
consistent with 
learning objectives 
of the syllabus 
76.0% (19) 20.0% 
(5) 
4.0% (1) 
Relevant practical 
skills were assessed 
96.0% (24) 4.0% (1) 0.0% (0) 
OSPE was stressful 8.0% (2) 32.0% 
(8) 
60.0% 
(15) 
OSPE is less useful 
than conventional 
examination 
24.0% (6) 16.0% 
(4) 
60.0% 
(15) 
Decreased the 
chances of failing 
compared to 
conventional 
examination. 
72.0% (18) 24.0% 
(6) 
4.0% (1) 
Highlighted the area 
of weakness in the 
subject and in 
practical skill 
80.0% (20) 20.0% 
(5) 
0.0% 
Duration at each 
station was 
insufficient 
24.0% (6) 16.0% 
(4) 
60.0% 
(15) 
Aware of level of 
information asked  
76.0% (19) 20.0% 
(5) 
4.0%(1) 
 
Table 5 shows that more number of 
students (96%)of group C felt that OSPE assessed 
their relevant practical skills in comparison to 
group B (92%) which can be seen to reflect in the 
better performance of group C students at the 
procedure station. 
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Table 6: 
Faculty perception to various aspects of OSPE 
  Agree Can't 
Say 
Disagree 
1 Tested objectively. 100%   
2 Measured practical skills 
better. 
75% 25%  
3 Eliminated subjective 
bias. 
100%   
4 OSPE is aptly structured 
for performance 
discrimination on 
individual competency. 
50% 25% 25% 
5 Did OSPE test different 
components of 
competency than the 
conventional practical 
examination. 
25% 75%  
6 Introducing OSPE as a 
part of university 
examination. 
100%   
Table 6 shows that majority of faculty felt 
that the process of OSPE measured the practical 
knowledge of the students objectively at the same 
time eliminating subjective bias. They also felt that 
this kind of examination pattern could help the 
students hence suggested making this a part of 
university examinations. Faculty differed in their 
opinion regarding performance discriminating 
capacity of OSPE if used as sole practical 
examination assessment tool. 
DISCUSSION  
It has become indispensable for the 
assessment of medical students, clinical clerks, 
interns, residence and candidates for licensure and 
certification examination.
15
This method of 
examination completely eliminates subjectivity, 
favoritism and simultaneously the student has 
greater chances to express their knowledge. It is not 
only the excellent opportunity of medical education 
research but generates the large amount of data to 
improve the quality of next examination, however 
in different locations this system has also some 
limitations i.e. there is risk of fatigue of observer to 
observe the same type of skills in several number 
of students.
16
This type of examination has an 
international growing popularity. It can be used to 
measure preclinical skills that other test do not 
perform.
10
 Currently in India, OSPE is conducted 
as a formative or summative examination in 
selected medical colleges all over India and allotted 
a very limited percentage of the marks.
17
 
This particular study was aimed to 
understand the acceptability of the OSPE among 
students as a way of learning and as a tool for 
assessing their practical skills. The above study 
was conducted in KIMS Narketpally a institute 
situated in a rural region in AP. The majority of 
students perceived that OSPE was a fair method of 
assessing their practical and theoretical knowledge 
and also had a well designed structure because of 
its aptly constructed checklist pattern which helped 
them navigate smoothly through the steps thus 
helping them know their weaknesses in practical 
examination making OSPE a better examination 
method and a learning stimulus which was in 
accordance with studies done by Newble D I. 
18
 
Regarding the content of the OSPE, they 
felt that the exam process covered the appropriate 
knowledge area and assessed their relevant 
practical skills. Because all the students were 
exposed to similar questions they felt that the 
checklist system is a fair and unbiased method. 
This also stimulated the critical thinking ability of 
the students which was welcomed by the students. 
Similar response was acquired from study done by 
Duffield et al.
19
 
Students felt that there was adequate time 
at the question stations but needed more time at 
procedure stations which is in accordance with 
study done by Pinaki Wani et al.
14
 Overall, they felt 
OSPE was a more satisfying experience and 
suggested for more OSPE sessions in future. They 
felt that OSPE sessions can them to manage time 
more efficiently, in preparing for university 
examinations and alleviate the fear of examination. 
Some of the suggestions given by the students were 
''OSPE helped us to know our mistakes and prevent 
it in the future, OSPE created interest in the subject 
and should be conducted at regular intervals.''  
In the present study the performance of 
the students showed that they performed better in 
the procedure stations in comparison to the 
question station. Comparing the three groups it was 
observed that group B performed the best amongst 
the three groups whereas group A performance was 
nearly 50% lower than the other groups. It was also 
seen that group A clearly was the under performer 
whereas both B and C groups were at par with each 
other. Highest number of students in group C 
perceived that OSPE assessed the relevant practical 
skills and performed better at procedure station 
whereas highest number of students in group B 
perceived that OSPE is good form of examination 
and learning process covering appropriate 
knowledge area consistent with learning objectives 
of the syllabus and perfomed better at question 
station, therefore group C was better in 
psychomotor skills and group B was better in 
cognitive skills. It can be further analyzed that all 
the 3 groups performed equivocally in cognitive 
domain but there was gross difference in group A 
when compared to B and C in psychomotor skills. 
Further analysis revealed that 22% 
Students reported they found the process “a bit 
stressful” as they had to prove they knew how to 
perform specific tasks/skills, but that they found it 
worthwhile because it will help hem in practical 
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examinations. Faculty felt it was a useful way of 
assessing practical skills, problem-solving, 
numeracy, and other graduate attributes without 
large amounts of paperwork.88% of students felt 
that the OSPE assessed relevant practical skills and 
felt that it will help them in their skill building and 
in their carrier as a whole. 
The OSPE can be adapted to suit different 
disciplines, locations. 78% of Students also 
reported that they felt that OSPE helped them in 
highlighted their weakness areas and gave a 
opportunity to improve on their knowledge, skills 
and abilities in the future. A strong support team is 
required to set up such assessment activities. We 
are extremely grateful to all the faculty, technicians 
and to the supporting staff. 
OSPE stations were also reusable for 
different classes and could be tailored to suit 
different disciplines. Over the years, increasing 
experience with the procedure has led to the use of 
OSPE not merely as an evaluation tool but as a 
teaching method. This has largely been attributable 
to the feedback that OSPE gives both to students 
and teachers. 
Evaluated marks of question station and 
check list of procedure station were made available 
to the students, who appreciated what they 
achieved and identified and where they need to 
improve. Feedback given by students was 
constructive and showed high acceptance, Feroze 
and his team have also reported to have got an 
appreciable feedback.
20
 Majority of students 
appreciated orientation toward OSPE, syllabus and 
relevance of questions asked. 90% students found 
that the manner in which the assessment was 
conducted was fair and well structured. 62% 
students felt that OSPE was a better and more 
useful than a conventional examination. More than 
50% of students felt that this exercise decreased 
their chances of failing in the university 
examinations, as it gave them more confidence in 
facing the exams more preparedness. Most of the 
Faculty felt that OSPE should be made part of 
university examinations which shows that this 
process carries its own merit and can be measured 
on par as of same importance if not less than 
traditional practical examinations. 
From the students’ point of view, the 
OSPE was acceptable and generated wide 
appreciation. Feedback from the students indicated 
that students were in favor of the OSPE. The 
feedback provided scope for improvement. This 
study reveals the importance of the role of students 
in developing new assessment tool. The study 
provided scope for refining the method. Our results 
agree with the earlier findings that a single type of 
assessment alone does not meet all the criteria for 
evaluating student performance. It also helps 
teachers to think about innovative methods of 
teaching and evaluation to improve the relevance of 
biochemistry and to modify question format to 
improve relevance and comprehension of questions 
in the succeeding exams. 
During the OSPE mistakes done by the 
students at the procedure station were duly noted 
down and the students were debriefing was done at 
the end of each session, which was welcomed by 
the students because this debriefing made them 
aware of the common mistakes done by them, 
similar response from students was appreciated by 
Pierre et al.
21
 
CONCLUSION 
In conclusion, OSPE has several distinct 
advantages. From our experience, we found that 
OSPE was more objective, measured practical 
skills better, and eliminated examiner bias. Student 
feedback reflects that such assessment helps them 
to improve, as it is effective both as teaching and 
evaluation tools. Faculty participated in organizing 
OSPE felt that such exercises can be given 
frequently for formative evaluation before 
introducing it in summative evaluation. We 
perceive that it would help students to develop 
different learning skills and make them better 
learners. Experience and experimentation will 
inevitably result in the refinement of the OSPE as a 
tool for learning and evaluation. OSPE is feasible 
in view of the tremendous advantages that it offers, 
to include the formative assessment of students to 
improve their clinical competence and to derive an 
objective score for formative assessment. This is an 
evaluation system that has demonstrable reliability 
and it is more like ''learning with fun'', enjoyable 
for both the faculty and students. Any good 
assessment requires time, effort, people and money. 
''Things don’t just happen'' we all need to put our 
head, heart and hands in it. 
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